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Vibration-damped Tool Holder 
TECHNICAL AREA 

The present invention relates to a vibration-damped tool holder. 
BACKGROUND TO THE INVENTION 
5 Tool holders in manufacturing machines have a tendency to vibrate and give rise to 

noise when in use. Such vibration disturbs the work process by having a negative effect on 
the accuracy of the result. The vibrations also give rise to a troublesome disturbing noise that 
worsens the environment around the manufacturing machine. 

A perfect manufacturing machine does not give rise to any vibrations, and all energy 
10 is passed to the process that is to be carried out. In practice, vibrations always arise when 
the various parts of the machine work against each other. As the machine becomes more 
and more worn, changes in its dynamic properties take place. This means that new types of 
vibration can arise during different periods of the lifetime of the machine. The vibrations can 
lead to poor surface finish of the work piece, further wear on the machine and on tools, with, 
1 5 in the worst case, irreparable damage as a consequence. 

During the processing of metal materials, problems also arise that are caused by the 
high level of noise caused by vibrations from the processing and the noise of the machine. 
Tools that have been used up until the present have not had built-in or subsequently added 
damping arrangements of such a type that sufficient damping of sound and vibration has 
20 been possible. It is important to be able to remove major parts of the vibration noise within 
the frequency interval that is uncomfortable for the human ear. It is desirable that the level is 
reduced to a level under 80 dB. 

The arrangement of a vibration-damping material in a longitudinal track on a tool 
holder is previously known through US 2426359. The aim is to completely damp the 
25 vibrations, or at least to reduce them significantly. 

A tool holder is previously known through WO 02/45892 A1 (Figure 14) with a 
damping element. The distance between the damping element and the tool body is such that 
a relative motion between the tool body and the damping element is permitted during 
processing. 

30 A tool holder for several tools is previously known through US 5033340 A. An 

aperture is present in the connecting surface between each tool and the tool holder, and a 
"damping sandwich" construction is arranged in this aperture. This design consists of 
alternating layers of steel and viscoelastic material. It is considered that this design reduces 
noise. 

35 Previous attempts to solve the problem of vibrations have thus contained 

complicated solutions with weights and fluids in cavities in the tool holder intended to 
oscillate with inverted phase relative to the undesired vibrations and in this way to cancel 



WO 2005/075134 



2 



PCT/SE2005/000123 



them out. Other solutions demonstrate material arranged on the surface of the tool holder 
intended in the same manner to oscillate with inverted phase for cancellation of the 
vibrations. These solutions in general involve troublesome dimensioning procedures and 
testing procedures before the correct material and properties are found, even if this is 
5 possible at all. 

One aspect of the present invention is thus to achieve a tool holder with the 
conditions required to damp vibrations in a simpler manner. 
BRIEF DESCRIPTION OF THE INVENTION 

The present invention, therefore, demonstrates a shaft intended to be arranged in a 
10 tool holder in a manufacturing machine, a head on which a cutter is intended to be arranged 
and a viscoelastic material arranged such that the cutter is in contact with the manufacturing 
machine solely through the viscoelastic material. 

The tool holder is, in this way, not in metal-to-metal contact with the manufacturing 
machine, and has thus the conditions required for damping vibrations, to a large extent. 
15 In one embodiment of the tool holder according to the present invention the surface 

of the shaft, at least those parts of it that are intended to be in contact with the manufacturing 
machine, is provided with a viscoelastic material. 

In a further embodiment of the tool holder according to the present invention the 
viscoelastic material surrounds the surface of the shaft. 
20 In a further embodiment of the tool holder according to the present invention, the 

viscoelastic material is divided into a number of plates threaded onto the shaft and arranged 
next to each other. 

In a further embodiment of the tool holder according to the present invention a metal 
tube is arranged externally coaxial with the viscoelastic material intended to absorb and even 
25 out the pressure during attachment. 

In a further embodiment of the tool holder according to the present invention the 
viscoelastic material has ridges arranged in tracks in the surface of the shaft running along 
the longitudinal axis of the shaft. 

In a further embodiment of the tool holder according to the present invention the 
30 viscoelastic material is glued onto the surface of the shaft. 

In a further embodiment of the tool holder according to the present invention the 
plates are punched out. 

In an alternative embodiment of the tool holder according to the present invention 
the shaft and the head are two separate parts united through a viscoelastic material. 
35 In a further embodiment the viscoelastic material is attached at the shaft and at the 

head through gluing. 

In a further embodiment the shaft is provided with a cavity. 
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In a further embodiment the cavity has been drilled out in the form of a cylinder. 

It has become apparent that reductions of 500 to 600% can be obtained with a tool 
holder according to the present invention, compared to a conventional tool holder. 

DESCRIPTION OF DRAWINGS 
5 Figure 1 shows a tool holder according to a first embodiment of the present 

invention. 

Figure 2 shows a tool holder according to a second embodiment of the present 
invention. 

Figure 3 shows a cross-section through a shaft of a modification of the tool holder 
10 according to Figures 1 and 2 according to the present invention. 

Figure 4 shows a tool holder according to a third embodiment of the present 
invention. 

DESCRIPTION OF EMBODIMENTS 

With reference to Figure 1 , a first embodiment of the invention is constituted by a 

15 tool holder 1, consisting of a shaft 2 and a head 3. A cutter is intended to be arranged on the 
head 3. The shaft 2 of the tool holder 1 is provided with a viscoelastic material 4 around its 
surface 5. The viscoelastic material 4 in this embodiment is in the form of a sheet or tape, 
with a thickness of a few tenths of a millimetre, wound around a bearer material, such as an 
aluminium plate, wound around the surface 5 and attached to this surface with the aid of glue 

20 or similar. A non-compulsory iron tube 6 is arranged around the viscoelastic material 4 
intended to distribute more evenly the mounting forces when the tool holder 1 is attached to 
a manufacturing machine. The radius of the shaft 2 can be less than that of the head 3, and 
the bearer material and the sheet together with the thickness of the steel tube 6 may be 
equivalent to this difference, which thus ensures that the outer surface of the steel tube is in 

25 contact with the surface of the head 3. It is also possible to attach these onto the shaft of a 
tool holder of conventional design. Furthermore, the viscoelastic material may surround as 
large a part as possible of the tool holder, something that has proven to give further 
advantageous damping effects. 

With reference now to Figure 2, a second embodiment of the invention is constituted 

30 by a tool holder 1 . The shaft 2 of the tool holder 1 is provided with a viscoelastic material 4 
on its surface 5. The viscoelastic material 4 in this embodiment is designed as a number of 
plates 7 threaded onto the shaft 2 and arranged next to each other. The plates 7 are 
attached onto a bearer material, such as an aluminium plate, wound around the surface 5 
and attached to this surface with the aid of a glue or similar. A steel tube 6 may or may not 

35 be arranged around the plates 7, intended to distribute more evenly the mounting forces 
when the tool holder 1 is mounted in a manufacturing machine. The radius of the shaft 2 is, 
in the same way as in the embodiment according to Figure 1, less than the radius of the 
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head 3, such that the outer surface of the steel tube 6 makes contact with the surface of the 
head 3. 

With reference to Figure 3, a modification is displayed that is suitable for both the 
embodiments according to Figure 1 and Figure 2. The viscoelastic material 4 is in this case 
5 provided with longitudinal spline-formed ridges 8 that have equivalent longitudinal tracks 9 in 
the surface 5 of the shaft. The ridges 8 are glued into the tracks 9. There may be one or 
several ridges. The modification in Figure 3 shows 3 ridges, which can be regarded as a 
suitable number. The ridges 8 are intended to prevent the viscoelastic material/the plates 4/7 
rotating around the shaft 2 during operation. 

10 With reference now to Figure 4, a third embodiment of the invention is constituted by 

a tool holder 1. The tool holder is physically divided into two parts, a forward head 3 intended 
to accommodate a cutter, and a rear shaft 2 intended to be mounted into a manufacturing 
machine. The shaft 2 and the head 3 are separated from each other by a viscoelastic 
material 4. The viscoelastic material 4 is attached to each of the two parts 2, 3 by gluing. The 

15 viscoelastic material 4 may be arranged at any location on the tool holder between the 
attachment of the cutter into the front end of the tool holder and the region intended for 
mounting into the manufacturing machine. It is preferable that the viscoelastic material 4 is 
arranged at the front end in the manner that is shown in Figure 4. In this embodiment, the 
viscoelastic material 4 may be in the form of a sheet or tape, with a thickness of a few tenths 

20 of a millimetre, and it may also be attached onto a bearer material, such as an aluminium 
plate, that is attached to one of the parts 2, 3 with the aid of glue or similar. The viscoelastic 
material is then attached to the other part 2, 3. 

It has proven to be the case that the damping properties can be further improved if 
the shaft of the tool holder is provided with a cavity, preferably in the form of a drilled 

25 cylinder. 

The vibrations can be cancelled by designing the viscoelastic material in a suitable 

manner. 



